Retinoic acid signaling at sites of plasticity in the mature central nervous system.
We used transgenic reporter mice to determine whether brain regions that respond to retinoic acid (RA) during development do so in maturity. We focused on two prominent sites of embryonic RA signaling: the dorsal spinal cord and the olfactory bulb. In the mature dorsal spinal cord, expression of a direct repeat 5 RA response element (DR5-RARE) transgene is seen in interneurons in laminae I and II, as well as in ependymal cells around the central canal. In the olfactory bulb, DR5-RARE transgene-expressing neurons are seen in the mature granule cell and periglomerular layers, as well as in cells in the subventricular zone of the forebrain-the established source for newly generated granule and periglomerular neurons. In addition, there are transgene-labeled neurons in a small number of other brain regions. These include the spinal trigeminal nucleus, area postrema, habenula, amygdala, and the cerebral cortex. Thus, a distinct type of RA-mediated gene expression, detected with the DR5-RARE reporter transgene, defines neurons, subependymal, or ependymal cells in discrete locations throughout the neuraxis. Some of these cells--particularly those in the spinal cord and olfactory bulb--are found in central nervous system regions that receive local RA signals early in development, and retain a significant amount of functional or structural plasticity in the adult.